Alterations of gene expressions of preproET-1 and ET receptors in brains of endotoxemic Sprague-Dawley rats.
During severe sepsis, several immunological defense mechanisms initiate a cascade of inflammatory events leading to multiorgan failure, including septic encephalopathy and ultimately death. Endothelin-1 (ET-1) has recently been investigated in different cerebral pathologies. Some reports suggest the involvement of ET-1 in sepsis. However, no study to date has reported the alterations in expression of the genes encoding preproET-1 and ET receptors in the frontal cortex of the septic brain. Male Sprague-Dawley (SD) rats 8 weeks of age were administered either saline or 15 mg/kg lipopolysaccharide (LPS) at different time points (1, 3, 6, and 10 hrs). Rats that did not receive LPS were considered to be controls. The rats were sacrificed with ether, and the brain tissues were harvested. Systolic and diastolic blood pressure decreased 1 hr after LPS administration and then gradually returned to normal, without any change in the heart rate. We confirmed the induction of endotoxemia in the brains of SD rats by measuring the expression of nitric oxide synthase (NOS) mRNA induced in the cerebrum. The expression of inducible NOS (iNOS) mRNA in the brains of SD rat after LPS administration was 30-fold higher than that in the brains of control rats. mRNA expression of preproET-1 in the frontal cortex of SD rats after LPS administration was 2-fold higher than that in control rats. A time-dependent increase in the expression of the gene encoding the ET(A) receptor (vasoconstrictive property) after LPS administration was observed in SD rat brain, whereas expression of the gene encoding the ET(B) receptor (vasodilatatory property) showed an initial upregulation and then gradually decreased as sepsis progressed. In conclusion, we report for the first time that expressions of the genes encoding ET-1 and ET receptors are altered in the endotoxemic brain and that these alterations are time-dependent in SD rats. The alterations in the ET system in brain tissue observed in the present study may contribute to the understanding of the pathophysiological changes in the endotoxemic brain.